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Summary
The UK National Audit Office (NAO) scrutinises public spending on behalf of Parliament, helping it to hold government departments to account and helping public bodies improve performance and delivery. We publish around 60 value for money studies each year across a range of government activities, of which, around three of these usually cover transport topics. Our reports look at how government projects, programmes and initiatives have been implemented and make recommendations on how it can be improved.
Our value for money work is not strictly ex-post assessment in the usual sense of assessing a programme once it has been in operation for some time. Due to the length of time needed to complete major transport investments and our remit to focus on accountability, we often carry out an assessment of a project before its completion. In some cases, particularly for significant infrastructure investments, a series of value for money reports is appropriate as the programme will develop over time. These tend to focus on how the programme is being delivered, in terms of the planning, procurement or construction phases of infrastructure projects.
We have had cause to comment on the Department for Transport's (the Department) failure to carry out full ex-post assessment of the UK transport projects that we have examined. Ex-post assessments have a valuable role to play in capturing learning and feeding into decision making about current and future projects. Given the long lead times such projects and programmes often have before they deliver their intended benefits, ex-post assessments should be one part of a wider programme of reviews throughout a project or programme's life.
In carrying out our work our three main aims are to:
 Obtain robust evidence and analysis in order to draw sound conclusions about whether the investment of public money provided value for money;  Address the issues which taxpayers and their elected representatives believe are pertinent in making that assessment;  Draw out lessons for future programmes both within the transport sector and elsewhere in government.
The first and third of these -the need for robust evidence and the desire to learn for the futureclearly have strong parallels in 'classic' ex-post assessment.
We base our work on a standard approach which we apply across the range of central government's activities and services. All our value for money work refers to an analytical framework shown in Appendix 2 of this paper. Audit teams use this framework as a starting point and the basis on which to develop their detailed methodologies. They flex the application of the framework according to the particular topic, applying their professional judgment and experience. The analytical framework examines the economy, efficiency and effectiveness with which resources are used. We also consider factors such as whether the use of resources was optimal and key decisions were reasonable at the time they were taken.
THE NATIONAL AUDIT OFFICE'S VALUE-FOR-MONEY ASSESSMENT OF TRANSPORT INVESTMENTS
Geraldine Barker et al. -Discussion Paper 2014 -12 -© OECD/ITF 2014 This paper focuses on four of the most significant and most recurring challenges we encounter when carrying out value for money work in the transport sector:
 Choosing the appropriate point or points at which to assess a programme. We need to balance a number of considerations such as allowing the programme sufficient time to become established, the expectations of our stakeholders for timely evaluation and the scope for our recommendations to influence the programme going forward;  Evaluating the wider economic impacts of transport investment. Where wider economic impacts are cited as the reason why a transport project is required, decision makers and evaluators have found it hard to quantify these impacts. However, we have seen increasing interest recently in carrying out full ex-post assessments, including effects such as economic growth and regeneration, and using the learning from these to inform approaches to planning and delivering future programmes. For example, the Department for Transport has also published an evaluation strategy and an evaluation and monitoring programme.  Obtaining and interrogating data and information. While our statutory rights give us unique access to data and documentary evidence, we too face issues of having to make judgments on a programme's success where there is insufficient data or information. We provide an example of how we have used available data to test and validate decisions made; and  Assessing the impact of government interventions where there are many other factors at play. For example, transport regulatory bodies have some influence on the rate of road accidents through their work to enforce vehicle safety standards but road safety is also influenced by, for example, the weather and drivers' health.
While most of our discussion focuses on the examination of major infrastructure programmes, we also refer to examples of other interventions by government agencies in the transport sector. In assessing such activities we have used techniques such as benefit-cost calculations to conclude on whether agency interventions are value for money.
Our value for money reports contain recommendations for the audited body, however the extent to which they have been implemented is variable. Certain recommendations often recur, such as the robustness of underlying data and quality of risk management. We seek to address this by taking a systematic approach to following up our recommendations, with the aim that the Department and its agencies will increase their focus on these areas and improve performance over time.
The Role of the National Audit Office
The work of the National Audit Office is part of the UK accountability process for funds granted by Parliament (Figure 1 ).
Figure 1: The accountability process
Source: National Audit Office
The National Audit Office is headed by the Comptroller and Auditor General (C&AG) who has the powers to undertake financial audits of government accounts and value for money audits. We produce around 60 value for money reports each year, across the range of government's activities. Each value for money report will:
 consider the economy, efficiency and effectiveness with which government departments and other public sector bodies have used their resources;  form a judgment on whether value for money has been achieved; and  make recommendations on how it could be improved.
Most value for money reports are presented to the Committee of Public Accounts (the Committee) in Parliament. The Committee uses our report as the basis of a hearing at which the Committee will question the government officials responsible about our findings. It subsequently publishes its own reports, including recommendations to which the Government must respond. Each year around three NAO reports are published on transport topics (see Appendix 1). Where transport projects or activities are directly funded by the Department for Transport (the Department), we have unique access to conduct value for money audits. We also examine projects which the Department delivers via local government or other partners in the private and third sectors. We select projects and areas of expenditure for audit on the basis of various criteria, including their financial value, strategic importance, level of risk and topicality. Our work in recent years has included:
 Major investments in rail infrastructure, including the construction and sale of the highspeed rail line linking London and the Channel Tunnel ('High Speed 1'), and the setting up of the programme to build a high-speed rail line linking London and northern England ('High Speed 2');  Major procurements such as the purchase of new trains for intercity services and the 'Thameslink' service across London;  Operational activities of the Department and its agencies, for example the inspection of heavy goods vehicles by the Vehicle and Operator Services Agency;  Interventions by the Department, for example its decision in 2009 to terminate the franchise for the East Coast Mainline rail service, held by a private company and subsequently transferred to be run by a public operator;  Delivering transport improvements at the local level, for example the maintenance of roads by both the Highways Agency and local authorities.
Our reports are not strictly ex-post assessments of the Department's programmes, in the sense of assessing a programme once it is fully in operation, as defined by Campbell and Rozsnyai (2002) . We tend to examine major investments before they have been completed and their benefits fully realised, focusing on the planning, procurement and construction phases. This is due in part to the interests of our audience -Parliament and the taxpayer -in holding departments to account for the way they use public money, at a sufficiently early stage to influence the remainder of the programme, and to our aim to help improve performance and service delivery. It is also due to the scale and duration of the programmes that we examine which take many years to come into operation. Of our recent work, our third report on the Channel Tunnel Rail Link, now known as High Speed 1, published in March 2012, most resembles a classic ex-post assessment of transport investment. It involves a reworking of the original business case using available data. We also commented specifically on whether the project had been completed to time and cost and on whether forecasts of passenger demand had been achieved.
Within our reports, when relevant, we have commented on the extent to which the Department has evaluated its transport programmes. In general we have found a lack of ex-post assessment. For example, in our review of the Department's funding of local authority major capital schemes we found that the Department did not enforce requirements for local authorities to evaluate their schemes, and it had received evaluation reports for only two of seven projects which required them. More recently, the Department has taken positive steps. In March 2013, the Department produced a monitoring and evaluation strategy, followed by a document in October 2013 setting out its monitoring and evaluation programme which it will update annually. 
Our Approach to Assessing Value for Money
Key to our approach is the requirement to conclude on value for money. Our analytical framework (described below and reproduced in Appendix 2) helps us to define value for money and how we will assess it, at the beginning of a piece of work. This will lead ultimately to the value for money conclusion in the published report.
The analytical framework has three key components:
 Establishing exactly what we will examine; The framework draws on traditional approaches to assessing value for money, examining the:
 Economy with which resources are used;  Efficiency of the relationship between the output of goods, services or other results and the resources used to produce them; and  Effectiveness, i.e. the relationship between the intended results and the actual results of the projects, programmes and services.
The value for money conclusion, included in all of our value for money reports, is the C&AG's view on how well resources have been used to achieve particular objectives. It is usually founded on some type of comparative assessment such as cost-benefit analysis where we evaluate the net benefits of a programme against a counterfactual; performance benchmarking against appropriate comparator programmes, or comparison to a model of good practice. There are times when there is insufficient information to conclude on value for money. In these cases, we may decide how far the audit body is at fault, or whether data limitations are a feature of the environment in which the body operates. We may choose to examine the objectives and rationale for the programme; progress in delivering the programme to time and budget; and looking forward, whether risks to delivering the next stage of the programme are being managed effectively. This includes whether the Department is collecting the information and establishing the baselines to enable it to conduct ex-post assessments in the future.
It takes time to construct major transport projects and bring them into service. For example, the Crossrail service which is currently being constructed east-west across London will open fully in 2019, ten years after construction began in 2009. Phase 1 of High Speed 2, a new rail link from London to northern England, is expected to be operational in 2026, some 14 years after the department's decision to go ahead with the project. When considerable sums of public money are spent there is a natural desire to establish whether that expenditure is worthwhile. Crossrail will cost £14.8 billion, while High Speed 2 is expected to cost around £42.6 billion 2 . Our key stakeholders are eager for information to inform other projects and are not inclined to wait for a full ex-post assessment (which might be many years hence).
Our challenge is to establish at what point an NAO assessment will be most valuable. We are now taking the approach of examining the Department's most significant programmes at key stages during their initiation, development and delivery. This enables the Department to address the risks and issues we identify at an earlier stage. We talk more about this in Part III of this paper. For example we first examined High Speed 1 in 2001, focusing on the financing of the project. We returned to the topic in 2005, reviewing progress in construction and revised expectations for public funding and in 2012 to report on the completion of the programme and the sale of the operating company, High Speed One Limited.
We are adopting a similar approach to High Speed 2, a programme to develop a new high-speed rail network between London, the West Midlands, Manchester and Leeds. The Department for Transport took the decision to develop Phase 1 of the scheme in January 2012 and the line is expected to be operational in 2026. We published our first report in May 2013, on the Department for Transport's progress in putting in place the foundations for successful programme delivery, examining specifically:
 the Department's case for building a high-speed railway;  the Department's cost estimate for Phase 1 of the programme, between London and the West Midlands and its assessment of the programme's affordability; and  how the Department has set up the programme.
We evaluated the Department's performance against the key elements of success which we had identified in our Guide to Initiating Successful Projects, which is based on our experience of 40 major government projects. We examined specifically whether:
 the programme had a clear rationale and objective. We concluded that the Department had poorly articulated the strategic case for high-speed rail;
 the programme was well costed and affordable. We concluded that cost estimates were at an early stage and there were risks to affordability;
 plans for programme delivery were realistic and feasible. We concluded that the timetable for planning phase one, from London to the West Midlands, was challenging; and  roles and governance arrangements were clear. We concluded that there were weaknesses in programme management which the Department was taking steps to improve.
During the construction phase of a project we would typically examine a major programme once a key stage had been completed, looking in more depth at issues such as whether the programme is being delivered on time and within budget; and whether risks to delivery are being effectively managed. Our recent reports on Thameslink and Crossrail are examples of such examinations.
Even when the project is completed and is operational an issue remains for us as to when our final and, in effect, ex-post assessment should be carried out, as it can take years for the full benefits to be realised. However experience has shown that some of the information that we need for our assessment, particularly on costing is most likely to be available shortly after the completion of the project.
Our March 2012 report on the completion and sale of High Speed 1 included a cost benefit analysis which involved reassessing the costs and journey time saving benefits of the project. The analysis enabled us to determine the likely benefits and costs to the taxpayer. We made the following conclusion which illustrates the difficulties in drawing a value for money conclusion at this stage:
In assessing whether a project will deliver value for money, the At the time of publishing the report in March 2012, the Department was developing a plan to evaluate the High Speed 1 project. The Department's view was that a robust assessment of transport benefits from the high speed line could only be made after December 2012, three years after the introduction of the domestic high speed services. This was based on standard industry demand forecasting guidance which states that the expected change in demand would be complete three years after a major service change, with the majority of change occurring by the end of the first year. However, we believed and stated that the Department should already have had an evaluation plan in place which identified the data it needed to collect and monitor to measure project benefits. We acknowledged that the Department had started work to identify the method it would use to evaluate wider economic impacts and regeneration benefits and how it would establish a counterfactual. We felt however that there was a risk that the Department would not be able to measure robustly the impact of the project because it was not able to demonstrate that it had collected the information it would need. The Department is currently carrying out its evaluation of the project, and a report is expected to be published in 2014.
Evaluating whether wider economic impacts have been achieved
One of the challenges for both ex-ante and ex-post assessments of transport projects is the measurement of wider economic impacts. This is illustrated by the High Speed 1 programme. The main project benefits the Department identified in 1998 were benefits to transport users, from faster journey times and increased passenger rail capacity, and regeneration benefits. The Department chose to route the line through east London to stimulate regeneration. Including a monetary value for regeneration was unconventional for a public transport project at the time because the Department did not have an agreed method for calculating such benefits. The Department's approach for other projects such as Thameslink, Crossrail and High Speed 2 has been to base the initial benefit cost ratio on the transport benefits and to then produce an additional benefit cost ratio which includes an assessment of wider economic impacts. In the case of High Speed 1 it valued the expected regeneration benefits based on the 50,000 jobs that it originally estimated the line would create at sites around the three international stations, and the amount that the Government would be prepared to pay to create these jobs through other interventions.
When we examined the project in 2012, we found that London and Continental Railways (who delivered the project) had commissioned analysis of the approved developments at all three locations and estimated they would support at least 70,000 jobs. The Department had yet to review the regeneration benefits and told us that they intended to do so after the 2012 Olympic Games, when the legacy plan for the Olympic Park had been implemented. This was because the high speed line has a station at Stratford, where the Olympics took place. Under its transport analysis guidance the Department would need to identify the impact, for example, on unemployment in areas served by the high speed line to quantify regeneration benefits. The Department told us that these impacts are not as easy to isolate as the impact on transport benefits, where the Department already collects data, and a specific study would be required to assess the wider economic and regeneration benefits.
As can be seen in paragraphs 26 and 27 above we did not attempt to quantify the wider economic impacts ourselves, but used our reworking of the cost benefit analysis to show the scale of benefit needed if the project was to deliver value for money.
It appears to us that in the UK there is an increasing interest in ex-post assessments and in making investment decisions using benefit-cost ratios which capture the full benefits of the project. For the latter, this involves having a better understanding of the wider impacts that infrastructure projects such as those in transport generate. For example, the July 2014 the Committee of Public Accounts report on Crossrail recommended that the Department should improve its understanding of the wider economic benefits of transport projects and include this in its investment decisions. The Department told the Committee that it agreed it needed to do more work on understanding wider economic benefits, such as changing land use, since these could not currently be quantified in the benefit-cost ratio.
Making an assessment when there is insufficient data and documentary evidence
The availability of data will usually determine what methods we use and the focus of the report. While we can carry out or commission primary research, in the transport sector we generally analyse existing datasets held by the Department, regulatory bodies or other stakeholders such as the rail infrastructure manager, Network Rail. These datasets vary in their complexity, completeness and comparability, and we plan our work taking into account their limitations.
In 2011, we published a report which examined the Department's decision to terminate the InterCity East Coast franchise, in response to the National Express Group stating that it would no longer financially support the franchisee, National Express East Coast. We wanted to determine whether the Department's decision to terminate the franchise offered better value for money than renegotiating the terms of the contract with National Express or negotiating a consensual exit from the contract. The Department had not carried out this analysis and believed that relaxing contract terms would have encouraged the operators of other rail franchises to seek similar deals, exposing the taxpayer to increased costs. The Department's data was not held in a way that would easily allow analysis of the available options which were to renegotiate the terms of the franchise with the operator; negotiate a consensual exit; or terminate for contract default. We therefore drew together the Department's data on the actual and forecast financial performance of train operators facing financial difficulties, and adjusted the data so that it was comparable. We used this evidence to develop a financial model that allowed us to calculate the potential costs to the taxpayer of the three options available to the Department. The analysis helped to support our overall value for money conclusion that the Department's decision to terminate the franchise was the best means of protecting the taxpayer, when compared to other potential options.
Assessing the impact of an intervention when there are other factors and agencies at play
A challenge in assessing the operations of government transport agencies is attributing ultimate outcomes to their activity. For example, a number of factors contribute to road safety. Although the Vehicle and Operator Services Agency's work (described below) had an impact on road safety, there are many other factors and agents other than the Agency which affect the rate of road accidents, including weather patterns, economic growth rates, drivers' health and drivers' behaviour patterns.
In January 2010, we published a report which examined the work of the Vehicle and Operator Services Agency (VOSA). Until its replacement by the Driver and Vehicle Standards Agency in April 2014, VOSA was the executive agency of the Department for Transport which was responsible for ensuring that Heavy Goods Vehicles (HGVs) and Public Service Vehicles (PSVs) complied with a wide variety of roadworthiness and traffic regulations covering physical maintenance, weight limits and drivers' hours. We wanted to determine whether the benefits from the Agency's enforcement activities met its costs. One aspect of our methodology was to conduct a benefit-cost calculation of its enforcement work. This enabled us to conclude that the benefits are likely to exceed the Agency's expenditure, but in our opinion it could deliver significantly better value for money. To carry out our assessment, we:
 estimated the proportion of vehicles with defects for which the Agency checks that go on to cause accidents;  used this to estimate the number of accidents prevented by VOSA's inspections;  estimated the average benefit of preventing an accident involving an HGV; and  applied this to the number of accidents prevented by VOSA's activities to estimate their value to the economy.
We calculated that if the Agency's roadside checks prevented 283 accidents and the average value of each of these was £143,529, the roadside checks would have delivered £40.7 million of benefits. This compares to the Agency's expenditure of £32.9 million on HGV enforcement in 2008-09. We also performed sensitivity analysis by varying the number of accidents prevented by the Agency and the average benefit of a prevented accident by up to +/-50 per cent and then looking at the effect different combinations of these changes had on the benefits delivered by roadside checks. This suggested that roadside checks could deliver a minimum of £10 million and a maximum of £91 million benefits. The benefit exceeded the Agency's expenditure in 2008-09 in 44 per cent of the combinations analysed.
This assessment enabled us to conclude that the benefits are likely to exceed the Department's expenditure and the result was included in our value for money conclusion on VOSA's enforcement activities. The conclusion, which found that the Agency had achieved 'satisfactory results' also highlighted other issues such as the potential to improve value for money through system improvements such as staff deployment, better location of the sites for checking vehicles and closer working with the Department. This example also serves to illustrate how our value-for-money conclusions take account of multiple aspects to reach an overall judgment. Benefit-cost or other quantitative analysis plays an important part but is not the whole picture.
Our Recommendations Leading to Improvement
Although our assessments are not strictly ex-post evaluations, our value for money reports include a number of recommendations for the audited body. As explained earlier, the Committee of Public Accounts will use our reports as the basis of a hearing to question the government officials responsible and subsequently publish its own report. Its report will also contain recommendations which the Department must respond to and a summary of its response is made public in HM Treasury's Treasury Minutes.
In our reports on major transport projects, the recommendations generally address the same areas identified by De Jong et al. (2013) :
 Improvement of cost and benefit estimation approaches;  Risk management measures;  Increasing accountability; and  Clarifying project scope and objectives.
Some examples of how we have addressed these themes include:
 Improvement of cost and benefit estimation approaches: Our recommendations in this area have focused on the Department's work in ensuring and making more transparent the robustness of its cost benefit analysis.  Our March 2012 report on High Speed 1, recommended that the Department ensures its demand forecasts, which feed into the benefit cost estimation, are subject to rigorous scrutiny and scepticism. We also recommended that it should assess the benefits under a range of different scenarios, perform a sensitivity analysis of key assumptions and a sense check to understand the reality of meeting forecast demand. In the November 2012 Treasury Minutes, the Department stated that it now takes greater account of downside risks, and typically undertakes extensive sensitivity analysis to test the robustness of the business case to varying input assumptions.  Our May 2013 report on High Speed 2 highlighted a number of issues with the calculation of the benefit cost ratio in the economic case including errors in earlier calculations, the need to update the data underpinning key assumptions and the lack of analysis of the effect of premium pricing on forecast passenger demand. The revised business case in October 2013 did seek to address some of these concerns by updating some of the data and revising some assumptions for example around journey time savings, and by quoting the benefit cost ratio as a range rather than point estimates to recognise explicitly the uncertainty of the economic case.  Risk management measures: The importance of risk management was particularly evident in our examination of the failure of Metronet in 2009. Metronet was a private infrastructure company responsible for the maintenance and upgrade of sections of the London Underground. It went into administration in July 2007. Although Transport for London (TfL) had guaranteed 95 per cent of Metronet's borrowing, the Department had also informally given assurances to investors that it would guarantee the borrowing 3 . When Metronet failed, the Department had to make a grant payment of £1.7 billion to help London Underground purchase Metronet's debt obligations, a sum that would otherwise have been repaid over the 30 year life time of the contracts. The Department was exposed to this risk but lacked direct ways of gaining assurance over the management of the risk. 4 We advised that the Department should: collect and analyse a range of financial and performance data held by parties to the contract or available independently; request regular risk reports from London Underground and TfL as the contracted clients; and review the devolved body's understanding of the key risks to the project to allow it to identify and investigate any issues relevant to the management of its own risk. The Department provides a grant to TfL. London Underground is a subsidiary of TfL. 4 Under the Greater London Authority Act 1999, strategic and investment responsibility for London Underground was devolved to TfL and the Mayor of London. The Secretary of State of the Department could only direct the Mayor to make changes to transport strategy where it would be inconsistent with national policy and have an adverse effect outside London. DfT was not a party to the contracts and had no direct influence over performance.

The quality of the Department's oversight of large programmes is an issue which we continue to examine. For example, our recent report on Crossrail commented favourably on the Department and Transport for London's oversight of that programme, highlighting the use of a probability-based approach to forecasting the delivery date and final cost, and to monitor and manage risks which allows the sponsors and Crossrail Limited to identify when there are risks to delivery and to take action to mitigate those risks.  Increasing accountability: In our December 2012 report on the cancellation of the InterCity West Coast franchise competition, we found that staff in the project team reported to different parts of the organisation which meant no one person oversaw the whole process, or could see patterns of emerging problems. We recommended the Department appoint someone with sufficient seniority to oversee each significant commercial transaction and major project, with the knowledge, skills and the authority in the Department to take action if things are going wrong. The Department has since taken action to review its existing Senior Responsible Owners (SROs) to ensure they have the right seniority, experience and expertise for the projects for which they are currently responsible. Additionally, it has provided training for SROs to ensure they fully understand their responsibilities.  Clarifying project scope and objectives: As can be seen in paragraph 23 above, one of our criticisms of the early preparations for High Speed 2 was the Department's poor articulation of its strategic case for the route. The Committee of Public Accounts subsequently called for the Department to publish detailed evidence which clearly showed why it considered High Speed 2 to be the best option for increasing rail capacity into London, improving connectivity between regional cities and rebalancing the economy. The Department sought to address the Committee's concerns in its revised strategic case for the project in October 2013.
The extent to which recommendations are implemented has varied and in recent years we have sought to address this by following up implementation more systematically. As can be seen in paragraph 39 above, some issues such as the robustness of underlying data for business cases and the quality of risk management are recurring themes in our work. By returning to these themes, we hope to increase focus on them within audited bodies and raise standards over time. Moreover, where we have conducted early examinations of programmes, we examine specifically in subsequent reports whether earlier recommendations have been implemented. One example of this is our final report on High Speed 1 in May 2012, in which we commented that the Department had not yet reassessed the project costs and benefits since 2001 despite making a commitment to the Committee of Public Accounts to do so.
